have explored factors behind the resilience of the most common sexually transmitted disease in the United States, chlamydia, with an estimated 1 million infected.
The research team sequenced four new strains of close genetic cousins of chlamydial pathogens and examined these with existing DNA data. They found that an extensive and robust shuffling of the genomic deck between chlamydia families has played a major role in the evolution of the pathogen, often serving to outwit and exploit its hosts. They also identified genomic hotspots that seem to play a key role in adaptation and survival, with many having an unknown function. Of note, these gene families were most commonly found to have specific protein features gained from their eukaryotic hosts. By combining their molecular analysis with cell-based assays, the authors demonstrated that these are thought to be secreted proteins that interfere with their hosts' defenses.
The authors argue that the evolutionary forces at work behind the diversity of chlamydiae are the result of a unique confluence of birth and death gene evolutionary cycles. In this cycle, new gene copies often arise by gene duplication, with the copies persisting or adapting into new roles within the genome for varying lengths of time, or dying off and being lost randomly. "One of the most surprising findings is that a similar mode of evolution has so far only been observed in fungi, plants, and animals," said Matthias Horn, who led the research team.
Such factors can provide the research community with new clues into how chlamydia has emerged as a human scourge, as well as novel targets for next-generation therapeutics. Lead author Domman concludes: "Our study highlights the importance of taking advantage of the tremendous diversity of environmental microbes to improve our knowledge about the evolution of microbial pathogens." Chew on This: Antibacterial Enzyme Found to Have Novel Adaptation to Aid a Bats' Bug-Rich Diet Liu et al. (2014) wanted to gain a better grasp of the evolution forces behind making a voracious, nocturnal bug eater-bats. The authors examined lysozymes-antibacterial enzymes that typically act as the first line of defense in the immune system by breaking down bacteria-to see whether they could also be adapted to make the tough outer shell of a bug more palatable.
Interestingly, a lysozyme found in chickens had been previously reported to break down a bug shell (called chiten), yet no study to date has examined the molecular evolution of lysozymes in an insectivore. And for the researchers, there was no better subject than bats, with a diversity of more than 900 species.
The research team performed the first in-depth study of looking for genes similar to the chicken-type lysozyme among 19 bat species. Their results confirmed that bat lysozyme genes used a common evolutionary feat called gene duplication, where, as a result of an ancient event, an extra copy of the lysozyme gene was made, that later, adapted to aid insect digestion.
They found that the expression patterns of lysozyme genes support the expectation that duplicated lysozyme genes in bats are related to chitin digestion activity. Notably, the expression levels of genes from some species, Pipistrellus and Scotophilus, were found only in the tongue. Their results provide the best evidence to date of a dietary specialization of lysozymes during species expansion of bats.
